Introduction
The incidence of lymphoma, especially B-cell lymphomas, is increasing worldwide, with more than 280.000 cases occurring annually each year (Jaffe ES et al., 2008) . In Canada and Lebanon, it represents fifth most frequent cancer (Ferley et al., 2013; Sader-Ghorra et al., 2014) . The etiology of Non Hodgkin Lymphoma (NHL), which is the most common, remains unknown exactly, however some infectious agents, such as EBV, have been shown to contribute the lymphomagenesis. In one Pakistan study, the frequency of EBV in NHL was 12,7% (Ishtiaq et al., 2013) .
The diagnosis of lymphoid neoplasms had transitioned over the years from a purely morphology-based approach to a system integrating immunologic and molecular biology finding. Some lymphomas are often difficult to be distinguished from reactive processes based on routine HE staining only, especially when the specimens is too small, or
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Ester Lianawati Antoro, Ery Kus Dwianingsih, Indrawati, FX Ediati Triningsih*, Harijadi there are some prominent artefact and necrosis (Kitamura et al., 1996) . Small B-cell non-Hodgkin lymphoma (NHL), which comprise more than 30% of NHL, is difficult to be distinguished from non-neoplastic reactive process, notably small lymphocytic lymphoma (SLL), follicular lymphoma (FL) low grade and extranodal marginal zone B cell lymphoma (ENMZL) (Rizzo and Nassiri, 2012) . The reactive process which morphologically mimicking lymphoma are: follicular hyperplasia, progressively transformed germinal centre (PTGC), hyaline vascular Castleman's disease (HVCD), mantle zone hyperplasia (MZH) and Kikuchi necrotizing lymphadenitis (KNL) (His and Schnitzer, 2011; Rosai, 2011) . The difficulties of making the diagnosis is mainly due to a similarity of the histopatologic features. It can cause different interpretation among pathologists to diagnose based on HE staining only. As previously reported, follicular lymphoma (FL) gastrointestinal were 18,8% misdiagnosed by pathologists based on histopathologic features (Iwamuro et al., 2014) . Another studies revealed that there was interobserver variation in classifying lymphoma and the interobserver reproducibility in the morphologic evaluation gastric mucosa associated lymphoid tissue (MALT) lymphoma was suboptimal (El-Zimaity et al., 2005; Pongpruttipan et al., 2014) . Therefore, ancillary examination such as immunohistochemical (IHC) staining is essential to be conducted. However, negative or doubtful result is sometimes obtained due to unsatisfying tissue processing or poor immunohistochemistry technique. Besides, the loss of antigenity influenced by many factors can cause false negative result (Xie et al., 2011) . In the majority of lymphoproliferative disorders, histopathology examination with IHC can distinguish between benign and malignant. However, there are 10-15% cases need clonality analysis to establish definitive diagnosis (Langerak et al., 2012) . PCR has meanwhile been accepted as the method for the assessment of B-cell clonality. In the most studies, PCR methods were designed to amplify IgH gene rearrangements. Its sensitivity of determining clonality is variable from 85%-99% based on the type of primer used and method in determining PCR products (Campo et al., 2011; Taheri et al., 2011) . The investigation of gene expression profiling of NHL have been conducted and revealed a new differentially expressed gene that can be a marker for NHL patients (Zekri et al., 2013) . This study is conducted to elaborate the interobserver variation in small B-cell NHL diagnosis based on morphologic features only and to confirm sensitivity and specificity of PCR as an ancillary method to diagnose small B-cell NHL.
Materials and Methods
Case Material
This study recruited cases with original diagnosis of small B-cell non Hodgkin lymphoma and chronic lymphadenitis. Each case has been diagnosed by general pathologist based on evaluation of HE-stained. Twenty eight cases in the period January 2011 through February 2014 were obtained, consisting of 19 SLL, 3 FL, 2 malt lymphoma, 1 ENMZL and 3 chronic lymphadenitis. The selected cases had the following charactheristics : the slide was taken from small biopsies which consist of immature and atypic limfoid cells, arranged in diffuse, follicular or pseudofollicular pattern, cells size were bigger than mature lymphocyte but smaller than macrophage and endothelial cells, and the nuclei were round, irregular or cleaved.
Observers
The observers are 3 pathologists in Sardjito General Hospital, Yogyakarta, Indonesia, who have the same experiences on expertising small biopsies from lymph nodes.
Morphological Review
All routine HE-stained slides were reviewed by each observer to determine whether it is benign or malignant. All observers were blinded to the clinical data and other information of the cases. Agreement among pathologists was analyzed using kappa statistics.
Immunohistochemical Review
The cases were divided into 3 groups according to morphology and immunohistochemical features. Group 1 were cases with clear characteristic of lymphoma, manifesting as diffuse positive staining of CD20 in cytoplasmic B cell lymphoid, scattered positive staining of CD3 in cytoplasmic T cell reactive and positive staining of BCL2 in germinal centre (GC) of follicular lymphoma. Group 2 were cases with clear characteristic of non-malignant reactive process, manifesting as positive staining of CD 20 in germinal centre and mantle zone, positive staining of CD3 in paracortex and reactive T cell within GC, positive staining of BCL2 in mantle zone and some intrafollicular T cells (Campo et al., 2011) . Group 3 were cases with undetermined or inconclusive decision based on IHC result.
DNA Extraction, PCR conditions and Primers
Genomic DNA was extracted from Formalin Fixed Paraffin Embedded (FFPE) tissue with DNA extraction kit from NucleoSpin. Extracted DNA was kept at -20 o C. All of the 28 cases were investigated for B-cell clonality by semi-nested PCR using specific primers previously used, directed against Framework II (FR II) and Framework III (FRIII) regions of IgH genes (Table 1) (Amara et al,, 2006 After electrophoresis, gels were removed from the plate and visualized under UV light. The 50bp DNA step ladder was used as a DNA marker. PCR reactions were performed twice, including negative and positive control. Clonal pattern were assigned when identical band(s) one or two depending on whether one or both alleles were rearranged, were observed in duplicate in the appropriate size range (reproducible band). Polyclonal patterns were characterized by the presence of either a broad smear or multiple bands in the gels (Amara et al., 2006; Taheri et al., 2011) . DOI:http://dx.doi.org/10.7314/APJCP.2016.17.2 
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Results
Morphology interpretation by observers
The samples obtained from twenty-eight cases consist of 11 females and 17 males with range age 5 -79 years old. All the pathologists had an agreement diagnosis on 17 cases, whereas another 11 cases had disagreement. The category of interobserver agreement among 3 pathologists in distinguish malignant and benign lesion was substantial agreement with κ=0.69.
Feasibility of DNA extraction and IgH-PCR
Genomic DNA was successfully extracted in all FFPE samples with high concentration of DNA. The PCR products was yielded by amplification of FRIII and FII region using specific primers of the IgH gene, with expected range size 60-120 base pair and 200-300 base pair, respectively (Figures 1 and 2 ). Negative and smear patterns would be considered as polyclonality, whereas single or dual discrete bands indicated monoclonality of cases. Table 2 shows clinical data, biopsy location, IHC result and PCR result of the 28 samples. A monoclonal IgH gene rearrangement was identified in 90% (18/20) of the samples in group I which was defined as morphologically and immunohistochemically positive for lymphoma. 15 samples showed monoclonal with primer FRIII, 8 samples with primer FRII and 18 were both positive. In group 2, a monoclonal (reproducible band) was observed in 40% (2/5) of the specimens that were morphologically and immunohistochemically not lymphoma. All cases in group 3 which have undetermined IHC result showed monoclonal band, as shown in table 3.
Correlation of PCR Results with Morphologic and Immunohistochemical Diagnoses
Discussion
This study was designed to evaluate the interobserver agreement to distinguish small B-cell NHL from reactive process based on morphologic feature only. This study obtained a substantial agreement among 3 pathologists with κ=0.69 (Viera and Garrett, 2005) . This result is higher than similar previous study with gastric malt lymphoma as samples (El-Zimaity et al., 2005) . Farmer et al., showed that kappa scored for CLL and MCL diagnosis in small tissue among pathologists was nearly 1, whereas the lowest kappa score were obtained from FL and MZL (Farmer et al., 2007) .
There were 11 cases (39.3%) which had a disagreement among pathologists, thus an ancillary study was needed to improve diagnosis accuracy. In Sardjito General Hospital, IHC examination is routinely conducted as a complementary examination to HE staining. Nevertheless, in some cases with undetermined result, IHC can not be used to establish the diagnosis. There were 3 samples with doubtful and undetermined IHC results. This could be caused by inadequate fixation time, improper processing procedure, inadequate tissue dehydration before paraffin embedding and inappropriate storage humidity resulting antigen degradation (Werner et al., 2000; Xie et al., 2011) .
Clonality analysis of IgH gene rearrangement has become an important method to diagnose malignancy in lymphoproliferative diseases. Traditionally, this has been done using Southern blotting, however this technique requires large amounts of high quality DNA, which can not be obtained from FFPE. PCR has been gradually accepted as substitution (Zhou et al., 1999; Arber, 2000; Elenitoba-Johnson et al., 2000; Taheri et al., 2011) . This study confirms previous reports that DNA extracted from FFPE can be amplified successfully in most cases. Consentration of extracted DNA in this study were above recommended minimal level (Kitamura et al., 1996) .
Amplification of DNA was done successfully in all samples, positive and negative control. A monoclonal band was seen in 18 samples of group I categorized as lymphoma, indicating sensitifity of 90% for the PCR using two primers, with 10% of false negative. These result was accordance with the different studies using the same method and primers (Amara et al., 2006; Taheri et al., 2011) . Some factors that can cause false negative are: somatic hypermutation, deletion, or chromosomal translocation involving IgH locus, which often occur in mature lymphoma from GC and post GC (Arber, 2000; Amara et al., 2006; Taheri et al., 2011) .
A monoclonal band also found in 2 cases in group 2 categorized as reactive process, indicating 60% specificity of PCR. False positive results or a pseudomonoclonal (non reproducible band) are often occured in a small or microdisecction specimens, because of the little amount of B cell targets. According to Elenitoba et al., polyclonal results were reliably obtained when quantity of template DNA was 50 ng or more (Elenitoba et al., 2000) . Thus, a sufficient number of lymphocytes must be present in a sample to allow the productions of heterogeneous IgH products in order to produce a polyclonal pattern. An alterntive explanation was thatthe fragments might include local clusters of clonal or clonally related cells, which might give dominant band on amplification (Zhou et al., 1999) . To avoid false positive results and misdiagnosis in non-malignant reactive processes, it is important compare PCR result with clinical data, histopathological interpretation and IHC staningresult (Elenitoba et al., 2000; Braunschweig et al., 2003) .
Group III which was categorized as undetermined group, all cases produced a monoclonal band. Based on morphological features all observers agreed that the diagnosis of those 3 cases were lymphoma, but the IHC result was difficult to be interpretted. Accordance with previous report, there were some undetermined cases couldn't be diagnosed by histopathology and IHC examination turned out to be definitively diagnosed as lymphoma by PCR (Kitamura et al., 1996) . Thus, clonality analysis of rearrangement IgH gene can be used to establish definitive diagnosis in an undetermined IHC result.
In conclusion, this present study reveals a substantial agreement among pathologists on small B-cell NHL diagnosis. On difficult cases, PCR can be useful as complementary technique to morphologic and IHC examinations to establish definitive diagnosis. 
